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Abstract 


Provided is a fabrication method of a semiconductor integrated circuit device, which comprises properly 
using a photomask having light blocking patterns made of a metal and another photomask having light 
blocking patterns made of a resist film upon exposure treatment, depending on the fabrication step of 
the semiconductor integrated circuit device. According to the present invention, the productivity of the 
semiconductor Integrated circuit device can be improved. 
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x^mmi:m^^\^M-r^m^i^ti-^m2(D:7:t h-^ 

[ 1 0 ] lHl8Si^B<0»3^XStc*>v ^ 

1 1 1 ^^<it^*«lE]jiS««oSlitxmJc*jv ^ 
(a) i|t^ft:^iaiHlB§fefirofiSxS<Z)t5l::i3V^-C 

^%iim\z.^Lx^mm,%'^mm^^t^^mmPr^mit 
v^sxm. (b) i^^^^^i^:«8^Ill^silBossxm^c:*^^^ 

T*-r-5^2C07d- h-^^:J'*fflV''.5X@, ( c ) ttrlS 
S:ilxe(Z)tu*3<tt/S:Sxe{;i*5V^T, *fe-fe:/Hc:d»*» 

[ff*lI12] ROMSr5fi-r2.it£«fr*a!HlSg^BO 

^•#-5^ 1(7)7 ;j- h-^r;;^,^' HUIEt'— ^'•ta:^ 

:&JRKSrK3fcJtt->i*-rSJi3tf*:i:-r2)^2(07* h^;^ 

i!iitXStC*}U^-C. (a) *^ft:«aiHl8&^fiWfifiX 

^^^^ - fc4t>0®3t*aa{c^ L-C*»i^?ttt 

5iEl«57* h-^;^^'SrfflV^SXS, (b) il^^fls:^® 
(HlSS^fflc75fl||XS(c*5V^Ttt, ROMcDt"— 
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:i- h-^^i^i:m\t^^X&^ (c) S9lsaMxe©ffiF*5j; 

(b) HtflE^^ffl^ = 3.-ro4'7!)^e3^2g<$AaillS§Sg 

ffli/^5Si3t*!!.a. (b) ^mm^fi%tit\z.n-r^m%w 

t-r^^2<DZ7^ V-^:^i^^m^^^^itiim. (c) 3^ 

1 6 1 If 1 5 ^WLn^mwmm^^^m. 
xs, miiE7* ^■^Jx^'<^>^t^4^sflfjfHL#^^•fi^± t) t> 

^tHz-o\,^xm^-r^TM.. Wmm\(DyirY^::^i/t^ 

Mz^\,^x^m-r^T.n. nfmm2<D7^ h-^:^^:A^m 

toa^ttpXS. B5l5||2(Z>7;i- h-=i';^^;as^ffi5F:pj|g 
''.f^-^tt^ HulEJIl <^7^ ^^^^'2!)Sftffl■5Itl*»S*»S^ 
•^tt, ^1 ^•v;;^^'<|:ffi^^Tfi3t^!Qiafr^TpX 

fife. 



[if 1 8 1 l£lT<OX.m^m-r^ i t trw^t-r^ 

t-S^l«5P'* h-^;^^'Srf^^1-5XS. (b) 
->4:S^-r^XS, (c) gt)IEi|^^i»fls:*«lH]S§^fi(:D 

(a) ^^f*:AaiHli6S^lt(OS^XS(C*5V>T{4. K3t 

fiiimi,z^.Lx-^mmt:tstft^\z=^-r^mtftw-t-r^y* 

h-^;^^2rffiV^SXm. (b) iulE^^fi^^^lHlSSSg 

coiMxscoi^Tm, m^-^mm^^^^izM-r^m^ 
(Dmm:^mzi6\,-x. m^^mf^mmfBimmm<nwmm 

[If *ii 2 11 ( a ) ^'mw-mm^mmm.<omfxM 
(Dm\zi6\,^xkt. m%^m\z^.\^x^mm%'&m^^^ 

7* ^•=i'^i^SrfflV^5Xa. (b) ^^ft:«aiHlBS»M 

c^4ilXS(c*5V^T{;i. STt^taatc^LT^SM^r^Jt 

SfJia^lc^^;*- aftc^^l^^J^ft: 
2®ff*aisl SSil g (75 S 5 7="- :? ^-r -5 ^ < ^ — V 12 

[If 2 2 1 2 1 IE«(75ils^^fitc^fl|(El8S^« 

wmjim\zj:^xm^^tirzm-<D^mfi!^Mmm^m 

m—<oy:th-^:^^i,z§im.i-^JLm.' (b) bu15[rI— 
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[li*:^2 5] (a) ^l(Z)^f^Xg^C:fc^/^T^^. ^ 
orte:^$t^/c/^'^->'OSSSr¥IJ^i-5Xg. (b) 

XSSr^L. mjism. :^ 2 (D^ftX@-e{^>^ L/c:7;^ 
L"CW'f-'5:7;i- h-^-:J^^T*fc-5r ^4r4# 

[000 1] 
[0 0 0 2] 

V^^(D^m ^m^mmm^mWi-L S I : Large Sea 
le Integrated circuit) cD^ig(C:|ol/^rji. ^^P3>^^'^ — 

0tl;tfi#IB2 0 0 0-9 1 1 9 2 -^4^«^c:^$^^TV^ 

[0 0 0 3] ^<D^^'m%m\Z^n^O=^^^ALX(D%%^ 
-mz.^ R = kx A./NAr*«m^tb-5o ^ ^1 

= 3 6 5 nm)'^K r F^^i^-^U — if (X = 24 
8 nm)^ffl^/^fcSJ^M3fe^®(::J:oT. L S I tDiiat 

K^m,^5:(r>%mt^»J^^^ttS:y) . A r F^:^i>"^l^— if 
(A. = l 9 3 nm) -^Fg^^^ v^"^ l-^— i^* (A = l 5 7 
nm) OS^ffl;)5^rt^ixTVv5^ 



[0 0 0 4] S::^K*i£T'«V^^ix-5Ji|2-e^>7 
tcfiS«L. Z.tx.^^^X^XUiy^Vy^^-^^f^^'t 

t \^xm^i7^M.(Dnm:^=^y'f'i^^'r^z.t\zi: v) ^ 

[0 0 0 5] 

[^0J>!>-^»2*:LJ: 5 iri-^H®] t^^t^. XIB^nA 
[0 0 0 6] i-z^t^-^. 
(D^5^ft:^^[e]Sgi^gC0S3gXS^. ^ y<^ — l^\z. 

[0 0 0 7] i^^m<Dn^\^^ ^mwmmm^mm(D^ 

UttSrr^-h^iirS ^ t <OX^ SS^ff Sr^8i«-r5 ^ i: ^cfc 

So 

[0 0 0 8] *MB^c^s6*)«, ^mw-wm^^'m. 
[0 0 0 9] $p>(c, ^mncDnmit. ^'M'i^mmmn 
[0 0 10] :^^m<Dmm^£ibmz^<D^(Ds^tmm. 
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[0 0 121 iri-it^ib. 3|s:|gBj«. ^m^^^m^mm. 
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[0 0 13] *fc, Jlc^?^**. -N^^^iilsaffilHlK^fio^ 
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[0 0 2 8] 5. mz.Wi'&^f\.hh<DX*\ttj:\^^t^^ 

[0 0 2 9] 6. ftffllHlKcD^iit{-ffl 1/^-5 
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[0 0 3 1] 8. mytt^] . m^mms . ^Ji^ 
ikj . rig3t>''^i$r-vj 4:w5i:t(^. 't(Dmm^mm 
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[0 0 3 5] 12. Wn*:^ — : ^7:i^/NjiT*iE^^^ 

[0 0 3 6] 1 mnmm- . ^^mm^n(o^tx^ 
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[0 0 4 6] ;*:|l^£wJig«|-effl^^sl2lffi^c*J^,^T 
tt, ¥ffi0t?$>ortlll®Sr^S<i-.5fcje>fc:;>«^/w*5 
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[0 0 4 71 ^fc, **Jg(Dfl^^(c:ioVNTfi< m^^m 
h 7 ^iXm-t^M I S • FET (Metal Insula 

tor Semiconductor Field Effect Transistor) SrM I 
SirlS&L. p^-^^/i-^cOMI S • FET^IrpM I S t 
B&L, n^^Y^/WMcOMI S • FET^rnMI SirBS 
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iS*Mp"n7b^S*^,^*iM-r5 (xeiOl) , ^(D^W^ 

,^(Dlt^Srfcej*^i:J6^J6yc{i (^!lx.«2%^) 

J: ^ i: L T u ^ 5 #*^t:A«f I118g^e<75^]g^:ds . > <D L 
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[0 0 5 1 1 ^<r>^M'^m^^^'mm.is^^m^m.&>xtt 

tt, El coi^gij(07n-i:;t tj, S;*:e<]tc:^^^ i: LT 
h J? J: ^, i|£^*|cSWlHlK^fl<D^^xStc^^tT-r 

5^^{*:*®[HllfSS^ecO^SXig-Ctt. 
^r>5i^^^^«i:*^lHI^S^a^c:o^^TTa p e-Ou t (X 



mi 0 2 a 1) <7>m. ^:ro^«flrAaiH]gS$?e<of^^co 
ytferouv?^ (X@102a2)„ 

1 0 2 a 3) , ^l6(^SS=^4!lJ^-r5 (Xgl 0 2a 

4) o «t6*iJ«(c-g-t&Lfc#-a-j;itt. rtv§rK)tM3S^ 
JcMt^Ti|t^«t*SfIeIKi^®S:*S-r5 (XSlOS 

a) , mmn-&xy^^i^(nm^\z\'t. ±f5P:f^<^5 

Uv?;^ h-v^^'^tfl (XSl 0 2 a 6) L. B:o«Ta 
p e - o u t (XSl 0 2 a 1) *»e>-^ D jSi-, ~ ®J; 

(XS10 4) , ±mm<^m:kimibbfitcm^('ii. * 

i^^m\f^i>z.thx'^ii, ^mm<r)m±(r)n^i-±^ ±m 

[0 0 5 21 s/c. xs 1 0 1 x^^mi^mmiBi^msti 
±m±mshX'h^tn-^^titim't (±m±mm^±m 
L#^^ffiJ;•3#^^^i-&) ji. mmmm=tm^-t^ (xa 
1 0 2 b 1 ) , «itg?!tsx®f*. ^mii^Mm^i&mm.ff> 

^Bg<755i;5-P>L$^!f£|J^-rSXeT'^)-5, wCO^i^lJ^tDSg 

iEM^5^(Il(c:S.^J; gl l <^4':?t<^7 a — i: 

'iSo Ell(Dtf*(0:7n— BBIS^-^Kf^SSd^L 

x-^:^^ t\^x±^\^-j^ v-^^i'^m^\ -eo^, ^ 

^7>5:^-Cfc5#^{*:«sS[|5J8S^g^COV^TTa p e-O 
u t (X@l 0 2 b 2) rom, -^rWil^^^ffftlllElSgige 
(Of^^rofcfefDUv';^ h-^;^^S:l*f^-t-S (XSl 0 2 
b3) o i^O^T, -tcD^f^roUv*;^ h^;;^j7 ^rffffiUfc 
^ (XSl 0 2 b 4) , «ffi<OA5Sr!fNJ^t-5 (Xai 

0 2b 5) , mmn-&\z-^iii^\.fzm-^\z\-i.. iisw-^;^ 



fi. JilE^f^couv^J^ V^:^^i:WlE (Xgl 0 2b 
6 ) L. St/T a p e - o u t {TM 1 0 2 b 2 ) t^h 

m^:itt^x^^(Dx\ ^th^m^x±m.^th:b^m\^ 

[0 0 5 3] *fci. XS 1 0 1 T-*^f$:m»[HlK$IB;6S 

m^y'^^^y^m^xi^^. ±.t?.mmmmTMi 0 2 b 1 

xm■mi)m'^\^X^^^bm}bhi^h^m^\^. 

5o t-Jfct?-^. Ta p e -Ou t (X@ 1 0 2 c) Sr^ 

fmm. mM^^m-r^z.tt^x^^, f^^. Jiis^^t 

[0 0 5 4] rOJ:9/^i|^^f$:^a[HlSS^Bc7)i^g|t-^ 

;5>^bxsi ^ ^^mxiam(D^ ^-\z.wu\^f^^ ^X 

fe^o i^v^;^ h-^;^i^r?g%^fl. 
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<^ ^' - ^ - 4^ Stb°p ^ fi® j^XSStcS® ^^M 

[0 0 5 5] *3^c. ±m±m^^y(D?^=^^-\^^ mm 
^-':^mx:^—j>.^-'i^^tz^t.mm(omm=^VT\zmw: 
Lx:ifs< -thx^^o m^i^. ^>i^-^y hmm^ 
tcit^m\B}m^(DXo^j:mm^m^mzx±^d.^^-M.^ 
—iy^tci'±mm(DmiE=^VT[zT^'^::^-r^ztx\ ± 

m±m^^y'^m^i-^:ii:7b^'^mtti:oX\^^^, :l<d 

m^^. if(o±m^^y'tm^\z.t<:>xmMt^^^W}m\z. 

mi±m(DJ:v^j:m^(Dyr^^\zmi^Xl^l-DmfS't 

ho -euT. m^m\:i. ^(r>mf^\zm\.xm^^^i.x 

So 

[0 0 5 6]gl3fl. L-v*^ ^■7^^?•M^^^-JSLfci^^• 
TEG (Test Element Group) , :7°o h-$'4 yH^X^M 

[0 0 5 7] *iiisro?]^ii-cffit,>7tig3tigeco-«?y 

(0 0 5 81 1 ^J;tf^-IS6<]'i«g/J^S»i^ 



(JKS3 6 5 nm) . K r F:3i:^v-'^ 2 
4 8 nm) . Ar F v^-^ U-f-*^ (JKS 1 9 3 n 
m) iAcfiPZU— lf)t (jSSl 5 7nin) ^Sr^V> 

^^^;^^fe<7)v^'ri^^fflv^Tta:V^o ;^ 7^ — 1 

IK®}^! i ^C<toT^T:b;h.TV^^o I^Kj^ 1 h , 1 i 
^ ^-coffig* u-^Umm 1 k J: oT^^ia-r^ r t 

[0 0 5 91 isfct-. ±te•^;^^^Mfcov^T^?g■rSo * 

[0 0 6 0] las-Higfi^ ±.^W^(r>^:::^^(0—m^ 
^LT^/^^o 0 5— E19(0^>!r^c:jb*v^T (b) fl. 
(a) (Oh.-PM(r>^'^mxi>^^ 

[0 0 6 U -^^^^MNl'-MNS, MN4a, MN 4 

b (M) (D-^^^w^z^x. mk,\^W''^m^mzir^^^ 

^c^So -^^iJ^MNl, MN2, MN4a, MN4bSrffl 

[0 0 6 2] ig5c^-^;^^MNl(i. ^2gf$:^.;,:7'oil 
MN 1 tC:foJt5-7^:^^S*S3coiE (/^r^ — VJi^^®) 
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(0—^7bmm^irhX\r^^o CcD>fe3ig®^4 a (CJ^. pi 
iS3t>'^"^ — V5 a '^^v'NiO^-f ^^XiJ? — :/ 

«7t>'^^->'5 a, 5 bf^s Ir1XS^(;:/n*^ — :/;!jdX$ 
ix^ctcr>T\ m^\ii^^J>> (Cr) S^cJ^iJ^ p J^±(c®& 

—i^(D^Pt\^. :Li\.\zm'^^fi^h^xvxti^<m^m.'K 

[0 0 6 3] mQ(D'7:^^MN2\^. ^i^^^.y^ay^ 

t^i tm\:.t^(Dxmm^mn:^^o rco-^^^NM2(7) 
-^^^ ^ 3 (D^mz-idy^^xmmm^^^^— i^mm^. 

±tSiS3fe^^°^ — V5 a, 5 b <J:I^CT*fc'5o 

3tSi§fiftE4 b ^?toTV^5o 
[0 0 6 4] Ill7c^-^;^^MN3f^. _h|B-^;^^MN 
1, MN2 0OSte-^^^ — >'Sr^-^'5-^^^5^^^!l^Ll:v^ 
^CO"^>^^NM3 0-^;^^S^K3c7:>±®fi.^cO;^ 

^;6M^7V;6^?5^^Sii^]K5 dr-®^p^^TV^^o 

5 d(DiaPc\^. ±IBi85t^^^ — V5 b, 5 c tWWlX^ 
-^LT. -^;^^MN3^DAaIHil^S>^^':?->'|i^a{;I:io 

v^r> m%m^ d(D-ntm^^i\^x^m^^<^—>'A ■ 
7 co-^;:^ ^ NM 3 c7)j§aati*^±i2ia 6 <Dmmm^(DX. 

[0 0 6 5] Il]8<7)-e;^^NM4 a |gl9^0-^;^^N 
M4 b b\^. ^^>-^±cO— o^fcfi— — 
ffiS^co-^;^ ^ ^fi^^'g't^^T^Ttt" 6 c ^ tc J: !9 

[0 0 6 6] ^8<7)'^;^^MN4 a (T^^amS^/^^ — V 
t^y^f^^®iS?Li?4^607tSiiffl«4 d:6S?i^^ 

^-^-S a ;^^5iBe$t^TV^6o :i (7)^Sig|^Jg 4 d (7)/^ 
fflH. -eco::^^;iM^/ucoiS^/^^->'5 bT'S4:>nT 
V^-5o ^^^MN4 a<75*aiHlBxN-^ — :/fflJ|Etc:^Dtt-5 

C0-7>^^MN4 a ^Jx(^^5gfls:AaiHlSSgH{C^oVN 
[0 0 6 7] — [2I9<7)-^>^^MN4 hCOMW^^^^ 
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4 ecDi^fflfi, ^<O>cit^25M:^^/K:0ig5t/^t^ — b -e 
— V|¥-e«^ ^ tvS (Hl|gS(7)/N*i5? — V Sre^-f S ^ 

[0 0 6 81 :i(0^ot^:m'^(D'^:^^(Dm^^JlU(D—m 
i-^Uv?;^ hM6^^^-r5(Iil7 (a))o tztdl.. 

-efct). mx.^^iy^^y'^ (w) . ^y:/7=^>- (m . 

o) . (Ta) ^til^^^> (Ti)^Oct5 

^^t:^ v^j^T^^' (WN) ^(D^ot^M 
m^^mmt^. ^l^^::^'r:yiy])^^ K (WS i x) 
K (Mo s i x) ^(o^otmm 

a Sr?l^^!)c^5(El7 (b))o ^V^r. -^(D Uv?;^ 
Lrffi3t^N-i5^-:/5 a, 5 b<&?|^^1--5(El7(c))o * 
TilS<0-7>?.i^MSrSi3t-r^(El7 (d))o C<^J: 9?:^il 

[00691 *fc, 011 {^fdi(Ojl^<^-7^>J^MN 5 
(M) Sr^-fo Ell 1 (a) fi. -^;^i^MN5 0^® 
El. (b) (a) OS§Bl£;t||ffE|gl. (c) f^^fl^fiTJ 
r-fcoT (a) C0^gPffi:^»f®El^:^LTl/^'5o El 1 1 



g«(-li3tSia^<i5^->'4 c;^s?g^$nr^^So r<555feS 

fi. nil (b) *yciJi (c) (c^-Ti^t::. te*gv'>^ 
^S7!^SiE®^^^TV^So Ell 1 (b) li; ffi^gi^:7:?s 

ig^i^S dC0T^|lJt^A^95Zitf1S3^i:/.^oTV^>5o ^ 
J»^SrfpI±^ii:-5wi::ds-et-5o — Ell (c) 

j:i> ^^^^^ stmmmxT&^-^fhx^^^^m^tm^ 

^Sia^^•>5^->'4 cSrSiaUfOfeir. ffitev^:7^ s 
e$^^TV^/^v^:)tSiS^<^5' — V4 c Sr®i@Lfc3t^T-Ji 
1 8 0SSe-t"5o wO{4tiv^>^:^S^?g^-r5 

tiit(Dm<DW:'^^m.mm(om^ d\±. d = xy (2 (n 

-1) ) Sril^ci-J: 5tc:/^orv>So :i<D^X\ xn^ 

[0 0 7 0] iSfetC. Ell 2-iai 4*i, ±lBl^v^>^ 
J^^co— -B^iJ^^LTV^So El 1 2~E11 4(7)#><r 

tcjoV^T (b) f^. #E1 (a) (DA-A^^cogffffiElT-fo 

So 

[0 0 7 1] Ell 2(7)-r>^i^MR 1 (M) (i. ^^ft:5=- 

4 a ;6^^^$ti.T*5«9. S« 3 C0±ffi<7)— ^FfdSR 

^^^i$^->'7 a;6SiaB^ttTV>So ^(omit^<^ — >'7 

tcj:i9. ^ie-rSJ:^t::^^/<i5^->7 aSr. I:b6i6^ffi 
Wc^*i-6w^;dST#So -^TtT. ff^cneffi5t^N'i$^- 

>^7 a ^^m::-\^'^^-h^^f^(Do^\z.mfSi-r^:Ltt^X ' 

#So :i<30S^/^:5^->'7 a^ffM-rSl/v^;^ himf^. 
^yx.«i||. K r F:nde-v'-7U— if^fe. A r F 3i:3e>>-;^ 

[0 0 7 21 iB^/N':^' — >: 7 a fi. El 1 2 ( c ) [wTj^-T 

Wm\:i^A^^^U%PS^m\^\^Xh^\^\ */c. El 12 
(d) tc:7j^-rj;5tcK^ttW«IR7 a l-btc^^tt*a 
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K7 a 2S^Sf^-rSw^:-efi|^LTt^V^L. ^3fett^ 

^^2 0 0 nm£X_h60K5t*tC*tUT+55';'^®5tttS:#'5 

ism 5.(D^::^^MN 1 t W\mz^(D:k^t^;^ ^ ;i-t^^ti: 

ov^Tfl. :^m^m^h\z^:5^m^l 1 - 1 8 5 2 2 
(¥^1 1^6>^ 3 0 0tbffi) t;if5®^^fo^o 
[0 0 7 3] mi 3(D^y^i^MR 2 (M) (i. ^#fls:^ 
y ::?'t^iiia^$|5;6S5g)tfi« ^ 5 ^ i:m^ L T v n 

10 0 7 4] [ill 4(D-^JXi5^MR3 (M) Jbf5-?>^^ 
^MRl, MR 2 cDSte^^'^ — 

LTV^5o rco-e^>:^NR 3(O'^^>5^Stg3(^±ffiC0^ 
6o -^rUT. '^;^:^MR3<7)ma[HlS&^N'^ — V-gi^djo 

1 4CO-r;^i5^MR 3c^jl3a®ftg^t5lBlill 3 Oj^ia^^K 

[0 0 7 51 z.(r>^o^ii\^^^:^Y^:^^<n>m:^'TM<0'-- 
W^mi 5--E11 9f^J:oTgi0^-t-5o ^El 
(b) (a) (nK-Km^<r>mmmx^^^ ^fc. 

lai 2c?5'^;^^MR 1 coM3g;^&^— ^ij^ L 
[0 0 7 6] ^-f. ■^;^^StS3±^;i, _blS;^:^/i-;ei-b 

®)ti-6i^v?;^^ MKesr^^ftj-rs (iai6) « m^x. 

l/i^^ — >6 b^?^^-r^([ijl 7)o j^l^^ 

Tig^tiK 5^ic.^f=->'^L3g^/<i5^-V5b Sr Ji^^K L 

y<^-l^^ b Sr*-r 5-^;^ >^ S« 3 fl±l5:/^ ^^^>^(0 
-«^ytc^ai-5(lill 8)o -torn. -?:Oii^yN'^->'5 
bSr^-r5-^^i5^S«3co±ffi±(c. 

hJ^7^ 1 5 0 nmS«<Ol?$T-^*Lfc^ (01 
9) . ■^;^i5^/'^^~>*Siil&l/a^?r?T9CtJcJ:>}. 



Sll 2(c::^L/cUv^^ hi^:d^e>/^5ig*^^'i^ — V7 a ^ 
[0 0 7 7] ^(OUv?;:^ ^ LTJ^. '^J;t(^a-p< 

^yu--^>x>'-l-;:^>'U7]>>', :^'crn^f^>^HkJKy 
l^>^^^^^^^-r5t>^75^fflV^fco ^y t:''^yu:7:i:y 
J: 9 ^ y --v'VWIM^y ^-"7^^^ mt\z. 

^i^^^:::t:dS-C#^o r C-Cfflv^-5l^>?>^ M8K7<z>*i-3|sf 
^(^m^«fc5V^^i2 3 0 nintJl±(753t(c:^^:Sr;fr-r-5 

[0 0 7 81 :^y :7^/^/i.^, j^-'y^y^^mm^m 

1 0 0 nm(7)Mi¥:{c:?i^^L/c^^f^. ^y^f^ 1 5 0 nm 
— 2 3 0 nmm«(OJK:^^Sii^;6M5tSO-Cfci9. «^Jx. 
tfjSS 19 3 nmCOA r Y \ 5 

^T-fi. ^S:ft2 0 0 nmJ[^T(OS^S?^^^3^^{cLfc 
t^^ Z.ih\Z.W^^k\.f^\^o i^ft 3 6 5 nmO i 

2 4 8 nm(7)K r YziL^\y-^U'-'f%^(r>^ofi:^y^P^ 

V7 a^3g^j^7 b Sr?l^^Lfcm. ^5t7tflS|^tc^-rs 

[0 0 7 9] ^fctc, z.(DX.of^^^^ (O^:^^ — 
^c^4b\ (b) f^#E] (a) cOA-A;||<Dgffffiiar-fo 

5o *^c. c::-efi. Ei i 2(0'^;^^mr i (d-^^^^/^ 

[0 0 8 0] *-r. -^;^^MR iji^^Uv?^^ MK;6>?5/,t 
— >7 a Sr. Wi^\in-^^^u-2-'t^}^ V 

h-^^mmM\zxmm\^rz m2 0) , z.<Di&. mm^ 

h^j:^mtfty<^->i:mmLXhBi\^\ -rh^^^/uT 
V^^e^i^/N^ KD:;r:^i^-r K (TMAH) TkSfS. :^ 

^\z^^. ^(omm^5%mm\z'r^t;<^/\^ m%y<^ 
-v5b^) ^m:'tzttj:<\^i^^vmf)^hf^^m%^< 



[00 8 1] \yiyy^hm^^hti:^m^y<i$' — i^i: 

[0 0 8 2] *:rc. Uv^;^ M^;$^e>/.e-5iS)t^^^5' — >-Sr 
[0 0 8 3] ±^d.(Di:o\zui^:;^hm7b>hfj:^m^^<i^ 

V.fzcotmmz.. -7^^5^S^S3±{c. Uv>^;^h^7Sr^ 
(1212 1) . '^:^^^<^ — iymmRn'^^^no^ 

t. -^;^iJ^MR 1 ^^3t-r5 (|g]2 2) , :irT*fi. ft 

^(omm^m:^)^ ^ ^^t^h^j:^m%Vff)^mj$.^i\.x\^^^ 

tK ^fci^. ^:^ii7^^3tmm^tiX\^^^:zt\:iJ: 

^tv^(Dx\ 't(DXo^j:mm^j^mx^^o ^tc mm 
^j:^m^{^^m^Lti^^(Dmm^hnK.^(Dx\ xm 
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[0 0 8 6] 023 -la 2 5 f^. _hl2 v^;^ h 

<D±X(Dmyty<i^ — l^jb^Uiy:z. hrnxM^^tixi^^^-^ 
;^^^M^LTl/>^o ^«^ib\ (b)* li. #13 (a) 

<DA-Am(Dmmmxh^o 

[0 0 8 71 m2 3<D'^:^^MR4 (M) Ic:fel/NT«. 

5 b^5^ — V7 a ^ l^1^C0^it<D Uv?;:^ 

e>n^^31^^^:^->^7 cT*?i^^$i^TV^^, ii*>'^*>5' — 
V7c(^. iS3t/N'^-:x7 a ^l^xs^t;i|^i:*tJ|sf'e?i^ 

^%t^^.^-^i\.X^K^ ^ ^<r^^^X\±. -^>^^S^S3;d5 

(7) m fel ^ * ^ ^ fc f ^ K ill r ^ 6 o 

[0 0 8 8] E12 4<D-^;^:^'MR 5 (M) tC:iol/>Tf*. 
mJlBEll 3tC^Lfc-^^:^MR2(Z)fi3fe/^^ — >5 c 

^c^^ii^/^*^->^7 dr?F^^^tbTV^^o — 
7d*i. iS^/^'^5^-^^7 a <>:|WjXS^(;i|^U#)^r?i^^ 

[0 0 8 9] 112 5(^'^>^^MR 6 (M) tC*5V^T^is 

SutSia7tC7FLfcii1t<^-^;^^MN3coig3tll5 d;*^. 

[0 0 9.0] r<7)j: ^^.^i-'v^;^ h'^;^^(7:)M^txgioJ: 

t/f^:E • ^jExsco— ^ii^[H2 o\z^^xmm 

-r^o ^c^:fo\ (b) fi. #[21 (a) A- A.«(7)8ff 

mmxh^o rCT-fi. 0 2 3 (O-^:^!^ MR 4 (D 

[0 0 9 1] ^-r. ^:^^m^3^y'7>'^ UTffl 

(02 6) . ^(D±{z^ ±mm^ii^Mfi^m<Dm^^ 

(DmWtmmm^hf^^iyiyy^hm7i:m^ir:5 (02 
7)o ^V^T. '^;^^/^'i5^-VjgrBI5:t;^3^^^^T9^^ 
t-±'9> BIII50 2 3(C;^Lfcl^v^>^ Mig^J^^^^^i-Sigit/^ 
i^'-->'7a, 7 ci:MfS.L. •^;^i^MR 4 ?:Siagi"'5o 
U-:^;?^ Ml;6^?>7tSJS^^^•^5^-V7 a, 7 c (OtKitX 
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100 9 2] l5:l/^-e. '^:^^MR4<D^y^^y<'^^:y^ 

X-rr:yv^>^>>'^fcf^t"*-y Vi/(Cj:oT^^-r-5 (EI 
2 8) o j^l/^r. -^^^£«3{C*fLT±l5<blWl^<7)gfc 
i^^S^S6-r^<J:{-J: "9. -^^^£46 3 cD^cScoS^^ 5 
O^^^feU. 1112 6{;i*Lfcy^>'^^C0i(^^(C'r5 
(EI 2 9) o i^i^y^ h^:^^(Dm^T.UX-mm 

Lit<Dtmm\^. '^:^^m&3±iiZ. i^v^^^hMTSr^ 

yy'y:^ — ^-y l a, 7 c ^?i^^L. 

■^;^:J^MR4^M3^-r^ (113 0) o ^:iT'fi. mWm 
2 3{c^L/ciS)fe^'?i5' — :/7 a irfijf^iR • ffieco^/^S 
«7t''^*^->'7 a ^^i^^Lfc^-g^^^d^LfCo t>^^ 
^. 1112 3(^ii^>''^^ — :X7 a ^I^C^-?^ — :/S:?g^L 

[0 0 9 3] p^i-'v^;^ h'^:^:^'cD4i'a^f*. ^ 

m(om^m. wtsi*7tfi{^fi#aa<7>#^{**aiiiK 

[0 0 9 4] 113 1—113 5fi. ±121^^:;;^ 

£«±C0*«|pISS^'?:^^ — >^S:e^-r5>"^i5^-V;6^. 

1I31'-1I3 3, 113 5 (b) fi. #ll (a) (DA-A 
/^(^8frffillT*fe5o 

[0 0 9 5] 03 1<75"7>^^MR 7 (M) tCi3V>T(;i. 
SoiBH 5 \z.7rz\^fz.mi^(r>'^y^^MU 1 <;:>*aiHlfi&>^^i^ — 

>'[HlS§ffliSE(Cjo{t5-a5(7)ffl^P^<Dffi^>'N*:5'->'5 a CO 
Ui/;^ M^^;6^b/<e'5ig5fe^^i5^- V 7 a co— ^ 

[0 0 9 6] 113 2co^;:^i5^MR8 (M) ^C:}o^/^Tf;i, 
mj|B116IC;^Lfcii^t<^-^^i^MN 1 <DW^^^^<^ — 

[0 0 9 7] 113 3(7:)'^;^i5^1VIR 9 (M) {C^oV^Tfi. 



®^4 f ;65_bf5S7t^^i5' — V7 a t [RHHtOSitcO Uv?;;^ 

[0 0 9 8] 113 4 (a) (^-^>^^MR 1 0 (M) 

>^ Vm^f>^ht$:^mit^<^ — :y7 gJisgHg$tLTv^^'^ 
:^^S^^rt|;^LTV^-5o rCT-fi. av^^cg(I^^Ti^e$^^ 

S^/^^^->^7 gd^iag^tlTV^-So 113 4 (b) 
(a) <7)-^^i5^MR 1 OSrfflV^■CB3t^0;SS:LfcS-&(c 
^7:x./^_bJ-fe^^$^^^/^•^>->'8 a S^^LTV^5o 113 
4 (c) (a) (DUi>^V^^t^ht^:^mit^<^ — ly 

{c, 113 4 {d).Vt (c) co^i$^>ru-^;^^(0/'?^ — 
^7^^^±^cte9LT#t^^6^^•^$^->'8 bS:mS;tttc^ 

[0 0 9 9] m 3 5 (D-^;^ i> MR 1 1 (M) fi, _hf5fi 

:^^MR 1 l:feV^Tfl. tulS119(D'^;^i7MN4 btc4^ 
tt5^Si§®ftE4 eCDp<:?/l-;6^t5:^^>5iffi^/<^-^/5 a 
i^v?;^ hj^^;6^b?i5^^>'>^:? — >7 a (7)— 
l¥"e?i^J5)c$^^TV^5o wOJl-a^. ll9{c^Lfc-^;^^M 
N4 bO^-g^i «9 e>tc^#(c. L;5i^t>S^rp1C9 5^ 

tta^o fdl^rc^-^^^iJ^fi, SfjtBll8 0-^>?^^MN4'a ^ 

Iwii:7i(DT-|ftl^^^^B&-r^o ::oJ: 5^c^-^^^MN4 

a , MR 1 1 (DMf^^iP'^U^t Uv^;^ V^<^ — l^<Dm 
J&lJ&\'t. S1Jf5-^;^iJ^MN4 a, MN4 bcDi^-a-tlRli: 

[0 10 0] w(7)J:9?'c^W'v^:^ h'^;?;^cDSijgxajo<fc 
T/<^:E • ^MXgCO— ^!lSrll3 6-114 3{C<tor^?^ 

•r^o #11 (b) fl^H (a) (DA-A^^coKff® 

R 7cDM3^;^i£*5J:I/fgX • LTIftP^ 
[0101] *-r. -^;^^£4S3±tc. ±fS^ 

5(113 6)o i^V^T. ^OUv?;^ — ^^6 c 

ne5ig3t^N-i? — V5 a , 5b^?g^£Lfc^. Ui^:^Vy< 
6 c C t J: t) 7< iJ^/V'-^;^ SrSaigi" 

5(03 7)o rCT^fi. *IBlH]K/>':^->'^^^^-r67t 
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4 0) . ^:^i^y<i$^-:ymmRU^mi:no^tizX 
[0 10 2] l!k^^X\ '^:^^MR7 (D-^:^^y<^-->^^ 

^7^^^L (1114 2) . -^^^^^^—lymmRv^mi^ 

aSr^^t. -^:^^MR 7 ^mi^-t^ (IE14 3) « 
-Cfi. iJf50 3 1 ^c:^L^iB3fe^^•^ — :x7 a • 

mm(7>mti:^m^y<^->7 a ^m^i^tcm^^m^L 

tCo 1113 1(0.^^/N*<$^ — a i:lRlC/^•^ — 

[0 10 31 rcDJ: 9*i/v^:^ 

^(Dmm$Mmz;^ ^/u'/)^h^^^mitmm^^thx^^^^ 

I0 104J {mm<Dmm2) :^nm(Dmm2{zis\f^x 
10 10 51 ^mmmizm\^^^'^y^^i:ii. mm6^\zmm 

fc5o Ltz^^^X. ^(D-^y^^ tLX±^\^iy:^h<r^ 
i^^m^^^^t}:^. TAT (Turn Around Time) 



<ox. iS}m(0\^±^=^:^h^mt:m^:zt7b^xt^o * 

(Dmmmm ^^^6^mmm(oo^\z«iim'rhz,t7b^x 

[0 10 61 ^f^^*i^^c:43^^Tii1t-=5'^>:^i:. 

(EB) iesM®*Qia tf— i^s-ffiv^fc^l:g^ 

}»®^cOfS) i/>^;^ ^■^>^^i:o{^v^5>^tS0■!l$rla4 

4{C. -^tL'?n(D:7n — ^1114 5-'ll|4 7{C:^-ro /cy^f 
:^^:^>'t:*— A (FIB: Focused Ion Beam) 
[0 10 71 CCT^fl. 4-f. -^^^(^<^>l^:^fi;ii^ 

(xa2 0 0) o wwT\ ^:^^(Di^m^^M:^^. -htS 
U#vHiIJ: !9 t>^?tv>:|^'g^fi. i^i^;^ ^-^;^^>^^l^-r 
5ct^sprtg7!»^S^^cov^T;^f^i--5 (X5g2 0 1 

a) o ^^r% uv^>^ h'^;^^^®fflpjtg7^c^m^fi. u 

M«LS«:iSffi'5Jtg^^^;ei>:^^f^i--5 (X@2 0 2 a) o 
[0 10 8] — X@2 0 0{CioV>T. 

^^5pJ||;e,.^;^,.(COV^T1^|f^'r'5 (X^ 2 

0 1 b) o c^T% mm(D^:^^ ^mm-^m^^m^i^. 

^^^®>^f 5w<^;6^■5Jti75^^^>^co^/^T^^f^t-5 (X 

52 0 2 b)o rrT% ui^:^ h^:^i^^mm-^m^j:m 

[0 10 91 IH4 5f:i. 3i^co-7;^^{cJ:^|IS^:7c2 — 

53 0 0) . :iix^m\^^xm'^(D-^:;^i!^^i^f&-r^ (x 

S3 0 1) o ^gSv^T. ^(D3i^(75-7>^>5^S^fflV^T[>^/N 

±{cB^f:^(7>/N'i?^-^/^fe:?L. ^i^^^T^ (XS3 0 

He^SrSfe 19 (XS3 0 3) o rixtcit). m^co^ 

^i^Mm\Bi^mw<ommzm\f^^m'^(o<r^i7i:i^f3Si't 

5 (XS3 0 4) o 
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[0 110] 04 6fi. m'f'Mmmmf^mi^zj: 

^L/tm (XS4 0 0) . ^^^S:>fflV^T•>^/^0^'^^y^L 

mskirno (xe4 0i) « Mv^t. -t^;^ b^^^j^-v-^ 

M^Ul^X^^h (Xg4 0 2) s j&(D^:r,y^(DUi> 

L. mm^^ffo (xa4oi) o t(D'^. ^^\z^(Dr:7 
:/^te^L. mm^n^tz^ (xs4 0 3) . m^(D0k 

i^^^lKL (XS4 0 4) . m(D^ziLy^(DUi:^y^ 

mm^no (xm4 0 3) o mmco^mt^ 

h^:^^i:i^^^^ (XS4 0 5) o ^^v^T. ^oiis 

(Dy<^->^m^i.: mmirno (x^4 0 6) « ^g^v^ 

m^CD^n^^mL (XS4 0 7) . ^^<7)^^^^ 

[0 1 1 1 1 *fc. EI4 7(^, Uiyy^ 
Ttm (xmsoo) . r^^?r>Sv^T^'v^^ 

X^^-r^ (XS5 0 1) o ^V>T. ^(TDV-v^;?^ h-^^^ 
(X@5 0 2) o ^LT. 7^>^ — ^^^^LtUT;^^ 

e> (xe5 0 3) , ns,. ^(o^^xL^^ALkz^^^—iy:^^ 

IIS^^^T9 (XS50 1) o ^(O^. ±fSi/v?;^ 

H^trofc^ (xa5G4) , a>!r60^f|:S:^il:L (X 
S5 0 5) . ±15Uv^;?^ h-r>^i5^^fflVNT$e>t:i 

— V^e^L. ^^^^10 (X@ 5 

04) o cooj;5(-LT. m:m(D^m^Mm\B\^^^m(r^ 

-t-^ (XS5 0 6) o i^fflL^I-;!)^^^;^^ h-^>^i5^lco 

"7 1^^ ^tx^x^^i.^ ^^(Dm:^m(o^:^^ ti.xn^ 
[0 112] iiS(^'^;^:5^-cco|ii^-ep^. ±<ffix./^v> 

d"d) (om^m^. -WL&^\zm^mm,t&x\t,fj:<. -^^^^ 



X 19 . ^^xw±(ommit^^&'§m^<Dmm^mibx 
[0 113] r^^J:^ic*||^£^o?i^ffi^c:^o^/^T^l. mm 

b^^g^-et-So me>tc:j:«9. ^g^<75 
X|BL/c3fli^<D;^& (iil^(D-^;:^i5^, m^HliEg^JS® 

[0 114] (i^j£(o?^si 3 ) ^mm<Dmm\zio\,^x 

[0 115] ^0^#??;dS^f*Lfc:WffiS^&fi. 

t/^-if7=^^^^^i^tC:j;J9^ ^^^^ 

:^) ^^T9o ^coalJ^M^l¥tt-<>'^tcigLfpffi^^To 

if f ly (t:^ ^ ffi ^ c T ^ ^ ^ ^ L r V ^ ^ o 

[0 1161 ^^x\ ^mmcowmAz^^^^xn. wm\z 

4 8{Z7jki-J: o{z^ ^—"fmixn. — V^fp 

ffi-<>'>^{cs#ti-^ (xgeoo) o wm^^i^mx 

(X@6 0 1. 6 0 2) o f¥ffi^V^fi. -^cD-^;^^ 
^—^\zm.-t (XS6 0 3) o ifJl. -^fT)-^;;^^^ 

(XS6 0 4) . •?:cD^>iiixN^fF<B-<>'^(cai- (XS 
6 0 5) o I?ffi-<>^T*fi. Stt^^nfc^^/^iCO/^^ 
->{C*fLT. ^•lx.«Sife?'^iiatI^^S'J:^L (XS6 0 
6) > fP^ffi^^fV^ (X@6 0 7) . ^(D'i^^^::^—^\Z 
(X@6 0 8) o /cfcL. ±iES«b^ilft'll^(^ 

[0 117] w(DJ:5?^c«^. fFffi-o-i^^ffliJ-euv^;^ h 



(16) 



#18 2002-1 18049 



[01181 z,(D^mmt\^x. =^—^tnm^>yt 

ctl/^— if-T^— v^{c<t »9±IE(7)J: plcuv^^;^ b-^ 

;^i!^^f^^-r5o '^^^mm.mm\t.. ^(d^:^^^=i^^ 

^i^tI^(DSlJ^^^—!f ffiiJT^TV ^. :i X'^hfhfz.1^^ 

^mm^^^^m\z.mi.%^m\^xhh o x.o\^\.xh^ 
7b^^mti:^tiit. ±^m^i^T AT <Dmm^&(D\^±^ 
[0 1191 mm(Dmm4) ^^ff^amss^gco* 
-><D^&^\cmLm^<D>;r-:^\zo\,^xnm'r^^t 

(D>!r—:^{Z'0\y^xmmx^fj:\^^m^7!)^^^o 

[0 1 2 01 ^:lx\ ^mm<omm\z,i3\,^xi^. ^^m» 

v^5ct5icL/co ::tb5:ia4 9o:7n— (cfSoT. His 
OS:^i/>Ttft0>gt-'5o 

[0 12 1] ^-f. -^^^P^ft^-^^f^^LAc^ 
(XS7 0 0) . Ctu^>SVN-C^j'^ffl<D'^;;^^^f^^i- 

^wT-J^. (Xg7 0 

1) o US 0 (a) :iC0SP^<7)Ui;?^ hlKSrii^y^? 
^ — :yb\^X^'t^^^'^MR12^^'to -^^^MR 
1 2 0i¥*ffi/.^#iatfi. ±ffiU7t#«C0Ui^;^ V^y^^ t 

2tc. m7L\itAm(omm^^<^—i^m$.tmm^fhx 



[0 1 2 2] ^^/^T. l§]4 QtCTj^-fJ: ^o-^;?^^^ 
MRl 2Srfflv^T®^Ma^^T3^^T-|^t^p"a^jMJtL 

(X@7 0 2) . Ztl{zM\^Xfm^no (X@7 0 
3) o -^(^fFtt^mtcS-^VNTtfiE^Srmv SU^. ^ 
ft. Wffi<Sr^«9 5S-r (Xa7 0 4) « 

[0 12 31 :i<?5<tpjc, :*:|li£co^^^{ciol/NTfi. 1 

T*#So •r**^'^^ l*^cS^o^^f^-;;<.(cov^TfF 

S ^«fls:*aifl!K^g60®^6^ji|#'|4Sr fR]± $ iirS r <^ ;6S 

>^ ;i S :^^^f^S<^*3g| t: l/-</W ^ ^ ;i S ® 

«<D"^ §: ffiffl S Jt-<r c^^ FpT ^ 

^;!)S-c^5o ^t7)5amf^> ASIC (Applicatio 

n Specific IC) ^(O X 0 liZ{i^A^^nmm&X:k^\^\ 

[0 12 41 ^±(DXofj:Wmj:U7 0 SX^^y"-^ 

L (XS7 0 5) . :i(D'^:^^^m^ifiiimm:imy^^x^ 
mmx^^±mm'^(D'7:^<^ ^m\^^^o mso (b) 
^j^(Dxmm^%^mi'^^K r^r^t. ±mtmmi^:i. ^ 

\z^jtLx\^-^, fctzL. ,^'mm^^^<^-i^mmz 
MXS7 0 3x^^h^\^^\t.mmmt ^tiftm-coy" 
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[0 1 2 5J roj: 5lc;$:||^g(Dff^S^c:ioV^T^i. 

[01261 mmmm s ) mm^mmm 4 ^ 
^{z^\^^xmm-r^o 

[0 12 7] 0 5 If^. :^m^^h:^^^^mm^i-^(D{Z 

tti^'tim&m<D^mi^Mmj^^^w:tm^^thX}>^ 

1^5 1 (a) (D^m^^mi^mmiBi^mmcDnnm 

PB1S^^LTV^5o 115 1 (b) fi^;^ ^^M 5 0 cO^S 
12. (c) f*-^;^^M5 1 (75^ffiia*;a^UTV^-5o 12 5 
1 (a) , (b) (7)7^— i$^DC 1— DC 7fi, ^fl^fl 

So 

[0 12 8] roS^ff-Cfi. «?y;ttf'7>^i^M5 OtCfi^ 
^'T/C 1-C4;d5iae^tt, ^;^>^M5 1 tCfif^^'v^C 
5'-C 7^5ia®^ixS <^v^5 i: 5 1 oo-vj^i^^fciia 

J&^55ft^^>e)i^TV^-5o -^^^^MS OcD®f3tSB 

[0 1 2 9] ^rt?. ■^mM<r:>rm\z.^\i^x\^. ^m^w 

tf^PpI^^ LTV^-6o. 'St'c. (25 2C7) (b) *5<tU5 
(c) f;i-?:ix-etb-^;^^Ml, M2co^ffi|llSr^LTV^ 

[0 1 3 0] r::T*f;i. «^y;ttff^^/:/C 1, C3, C 
4, CeSr-e^^J^MltCiaSL. ^5'>^C2, C3, C 
7<^-^>^^M2tc:iE®-rs<!:i/^5<t ^»»*«IhI 

Ml, M2fi. f5IBii«cO'r;^i7*fctimil5Uv?>^ 



l&^t: ("^;^i5^i^-rX(Di/i , 1/2, 1/3. 2/ 

3, 1/4, 1/6, 1/9, 2/9, 4/9^) L. 
[0131] J:nf^. 051 (r>m^\:L)ic 

T#Sp rtLfl. ^MW^W^^'&m.^^^^^X'^mV:. 
[0132] (IIJS(7)?i^^ 6 ) *^JScDJi^^{;i^6VNr 

[0 13 3] il^<7)-^;^^tc:JoV^r'7yU^5^iyyt Ufc 

yr—:^ Vio^y VX-^jv^^y^-?:;^^ ^(D l^y^m 
i^(D^^^i?^X\ i&(D^>yZfmm^'^^X^otzm^. 

[0 13 4] ^r-c. :^mmcomm\z^\^^x\^. ^mi^ 

5{-LfCo 115 3 (a) It^^ yy'Cl'^C 7 CO:^ y h 
^*^S£Sr^LTV^^o *fc. 05 3 (b) i^yr—^h^ 
iy h^(D'^:^^MRl 3<DW''^m^7!K]^^ (c) 
> K;^7 :y h^co-^>?;^MR 1 4 (7:>^B0^7j^ LTi/^So 
-^J^^MRIS, MR14fi. fulSUi/^ h-^-X-J^T)^;^ 

C7f^. ^^:y^C 1 --C 7 0-^^i^Xi^ — ^^7="— i^'Sr 

[0 13 5] :iCT'fi. :7r-;^ h;t7:y ^^c4oV^T. ^ 
:y>^C2, C3, CSTb^^^Xh^. ^tlSim^^^i^ 

1. C4, C5, C7i:mfiiiir^tzib<0=^yy'mi$.(D^ 
Sr-^^;^MR 1 4(CffiE*L. wi^S:S3fe«l;SK^^c^u^T 



(18) 

[0136] imm<omm i ) ^mvfm:mm^mw<o^ 
[0 13 7] ^^x. ^mM(DmmK^\f^x\^. rco® 

[0 13 8] i^mcowms) ^mM<ommitz^\^^x 
^^i-^m^\z-D\,^xmm-r^o 

[0139] 055 (a) ^^V^ (b) i^-^:^i^MR 2 
Oa, MR 2 0 bO^®|glS^?I^Lrv^-5o -=5'^:J^MR2 
Oa, MR2 0b^LT*^. ftrfSUv?^?. b-^;:^ SrfflUN 

Tv^-So Els 1-1^3 5^fflu>-ciae^Lfca®<7> 

[0 14 0] -^;:^iJ^MR 2 0 atCf^, ^«J;tfi 4 f@OA® 
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^^y<^->^mi$,t*^mm^tiX\^^^o ^MmiBl^y<^ — 
^DC l-^DC 4<Dy<i^ — lyi:^LX\^^ho ^^^ — l^F 

^S;W(C;^LTV^^o -<?5ct 5^cC-^;^^MR 2 0 a SrK 

-^:^^MR2 0 a^^D^-^i? — l-P4^^*U. 
0 5 5 (b) tC^-t-=5^;^i^MR2 0 bSrf^J^K-rSo -^^^ 
t?-^. -^^^MR2 0 a_hco±fB1#^a55J^tc:^;J;;'r'5® 

(i. HirfBIIJS(75Ji^^l-CtftP^LAcU>?j^ 

[0 14 1] -^;^>^MR 2 0 btCti. 'PJ;t{^4f@cO^^ 

i5^DC 5—00 ScT)^'^*:^ — v^^Lrv^5o ■^;^^MR 
2 0 b(7)^N*^ — VP 5--? 8fi. _hlE-7:^^MR 2 0 a ' 

^LTVN^o 5?i"^;^^5^MR 2 0 b ^^Tt^S^ 

-cfenfi. '^;^i:^MR 2 0 b±(7)4f^^?P^>tc*J-iSi-'5^ 
[0 14 2] :L<D^ofi:^<^--^'&'^(0^mAh\.X 

t^i^m-cWc\^X\^^0(DX^ ^<<Dy'—i^i:mX. J: D 

mx. x^mi.tz^f^^(D^'^^no::^tt^^x^^(D 

[0 14 3] *fc. i^CDMrt^mti^Xi^. ROM (Read 
Only Memory) — cOBt-^fb^iSfc^o ^^it^^y" 
-Cfi. ROM^^^^•^->-S:Bf-^^liLTV^S;^^ 

ROM7^-^(^9f-§->fl:: : f (x) . T yy 

g (x) , a-i-lHl]S<^v^-V:x:7/U : h (x) ^;d5pl 
fgr-fc^yd^ «-^jt:Bi»: k (x) <t*D<t. k (x) 

= h (g (f (x) ) ) ttaho ^m^x. if 
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f^^-r^^c^^-e. k (x) =h 1 (g 1 (f 1 

(x) ) ) =h 2 (g 2 (f 2 (x) ) ) =h 3 (g 3 

(f 3 (x) ) ) "-t^iV. ;^7-Ky-^rtlc 

m^mm^mu-t^t. ki (x) =hi (gi (f i 

(x) ) ) . k 2 (x) =h 2 (g 2 (f 2 
(x))). k3 (x)=h3 (g3 (f3 (x))) 

10 14 5] (mis&(DMm. 9 ) :^mm(Dmm\z^\^^x 

^m(D&msM^mm \.tim^iiz^\^^xmm'r^o 
1 0 1 4 6 1 la 5 6 . >^mm<Dmm<D^mii^mm^^ 

(OXot^^mi^Mmm^mm (;^;^^ALSI (Large 
Scale Integrated circuit) ) hT 

J: o Tf^IE-^^M (50^ C ^ :;?7 i?' Aii o T V ^ 5o 
[0 14 71 -er-e. *^Jfe<7)ff^lifCi5V>TJi. ftHM 

mmmn(D'^::^^^m\^^xmf&'t^o 

^(c«3'9^x.T. ;«7;^^jULS I ^iM-T-So S) 5 6 
f^. ;^:^^iNL S I 60fflj3g:7c2— CO— ^-il^Tj^LTV^-So 
EI 5 6 <^fSttm«cCO^^XS 8 0 0.!? ^/V?i^^XS 8 
0 1. hmi^Jf^^XgS 0 2^oJ:t5y— ^ • Ki-^ 
>ffl<D^5g#:M^O?F^^XS8 0 Sr-fiii^co-^^i^Sr 

0 4. mimw.f^(omfSLiLUsob^ 

/wo^i^^xgs 0 6. m2mwim<Dmj^T.us o 7. ^ 

2<D;^>'^-7}^— /wojFMxms 0 8*5j:t/||3;iiEiSSc^ 

m^Viyy yt^zi.:^^]) (EE PRO 
M : Electric Erasable Programmable Read OnlyMeraor 
y) (CJ:^FPGA (Field Programmable Gate Arra 



[0 14 81 z.(Di:o^^^mm(r>mm\zXfh\ii. 

^Ls \ (Dm^mm^±m\zmmx^h. ^tc. m^<D 

m^\z^^ti:fy:^^J>^LS I ^mmx^^^ $^tc. ^ 
:^i^J>^LS l(Dm^m^:km\zjS^mx^bo L/c;d5o 

L S I ^{Stf *&T#-5 r ^ t^X^ -So 
[0 14 91 ±|E:^;^i?^L S I <DMi^^fj:mj& 

[0150] 057 fi. ;^;^^^LSI (D^mm^cD— 

^^^-tw-mmxh^. :z(Dt^mm^it^ 1^574'^^- 
Ammxm^titimitL±/ui o\zx-:>xm^^tix\^^ 

2i@(^pM I SQ p i:;6^^«^^tlTV^5o nMI 

(ommconm^m^i^mm. mw^m) iinici. pmi 

(iftmm) 1 1 p-b(c, •^i^-ettff^^$tbTv^5o 

hm®12AJi. nMI SQniB<ttJ5pMI SQp(C# 

.^rB^>y :=i>'o]^ft:j^. iaffifiii^.^fBi/y ^>M(7)jh^ 
'^m(DXo^j:^<VTm^mmL. ^hifZ^(D±{zm^(D 

<t 5 ?t^MM*Si6iZ.tpr irT^Ji^^^nfctJ^-^ v':/y--- 
(01511 iaiSl 3 Afi. firj^tiii5S;j4 (^rjx.fi3. 

3v4Ac{ii. 8VS*) mtDrnm^mxh^. ^^^^ 

^ hTj^— /UCNT^alCT2f@(7)pM I SQpCOp^^ 
^{2^11^1 1 p i:m^W^^S^^ttTV^5o ^T'c. iB;^ 
13Bfi. «?iJ;t(i{Smf4 (^(l;t(i 0 VgS) fiij(;)®illia 

I SQn(^n^^^f*:?ii^l 1 n <b m^6^(C^)^^ tvT 
V^-So iB/ISl 3 C*i. 2 A;^NAND<>'— hlHlSSc^A;^ 

ffil 2 AC^>l|JiJ£:g|5^>-C»»Lm^e^^CS«g^i^rv^-5p 
iH«13Dli. V:^^ hTj^-zUCNT^rilCTn^^ 
5©(*®%1 1 n:feJ:U^p^ii^^2efls:®«l 1 x^(l^m^\zn 
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[0 15 2] C::T\ #aiai^l 3 A-^l 3D, 1 4 A 

TT^-t, wO*tt:-t/Ul Of*. JilB-^;^;$^jlfCffiSt"'5t 
cor\ ^Jxf^NANDy— MUSg^NORy- Me]S&^ 

s ^ t (c i «9 ±fBSira[iigs?r^^ A < ?i^^-e# 

5o ^^mi^. ^^COCMI S (Complementary 

MIS) lHlK^S^i-^W^{;itffi3i^tL5o 
[0 15 31 -err*. r(7)J:^;^^'^^^Sf^^fS't-'5¥ 

0 5 9^:1:^-^0 El 5 9 (a) (D-^ :^ ^ UN 7 
tl.fc2fi(?:)iE3fe^<^ — ^^5 6 7)5. Sl/^^;l^^Tt-5^:^^7)^g 

fSttti^^iSTt-r^J: 5(-?F^^$turu^^o 1115 9 

(b) C0-^;:^>:^MN8fi. ^iiL±/i-l 0^<Dnm^^/\^ 

^\z.^ ^J;itf^ffi;g:;^?i^4^(D^^gii^-?^->'4 gTi^Mp 
?l^^^i^TV^5c iS3feM5 f{*. ±l5ii3fe^^':? — >5 a 

^(^ffl«^^3t•r^J:5f::?l^^$tLrv^^o 1115 9 

(c) 0-v^>«^i7MN 9 f*. Wiir/H 0 {^(^ p§y r^z^/V 

i5^SS3 0±S±t;ifi. it5tl^5 f ■et?^- 

V>-5o 135 9 (d) CO-^^^MN 1 OJi. 0 
F^K^y- hm^l 2 A^ff^^-r^^fCfflUN^S-^v^^T^fc 
So wOD^><^^S;K3(^iffi_btcf*. ^!);ttff^$Stciti§jr£ 

[0154] jSfctC. El 5 8 CD^R^ft^C^&o;^c»f®lilS^ffl^/^ 
TnMI SQn:JoJ:OJpM I S Q p StJI^^-T 5 * "COX 
§^06 0-06 9tcJ:oTtft?^t"So 

[0 15 5] *-f. 0 6 OtC7r:-rct 0^Jx.tf p^CO 

y =1 :/*$gS /jr S in 2 W S: fil^i- -5 
«2S(7)±® (x/W;^®) Jitc. ^\\^\tmvc^y^) 
^?5^^>?iSjteaiKi 5 ^^{t:i£jcj:oT?l^^Lfcm. ^ 



iSl 7S:^:flj-r^>o ^^V^T. 0 6 Ifc^f idi-. ±15 

ii^(D^;^^MN 7 ^fflV^T^^^*:Se[2 S{:i>Pj-LT^ 

«^Sffi2 S(D±®±jc:Uv?^ h^'^i5^->'l 7 a ^ff^^-r 
Uv^;^ h/N-^^-:xi 7 ^i^^>Kll«c;55Kai^ 

6o -^rtO^. -^rOlxv^;:^ h/N-^-.>'i 7 a Sr3iy^^^>/ 
LT. -tr^d-^KWi-Site^Kl 6, 15*ji|I 

06 2tc^i-<J:3t-> 2 S (Db^® 

SPtCffil 8 ^^P^^Uycm. l^i^;^ h/^*>5^-:^l 7 a Sr^ 

[0156] i*:v^r% 06 3 tci^t-i 5 fc. ^^W-W^ 
2sco±®±{c. ^!jx.f^®^i::>>y r:i v7:>-^/^s^,mi^i 

9^CVD (Chemical Vapor Deposition) ^jCctoT 
±6SILfc^. ^©fls:S«2 S{:i3J^LT. {S^!lx.«^t:^«« 
W^ife (CMP ; Chemical Mechanical Polish) ^fCj: 
oT¥i0>fl:^M^:^i-^i:{cj: 0 6 4 {ctj^-TJ: 5 

(05 6(75XS8 0 0)0 :*:^JS<75?I^ffi-Cfl. 
a5SG^^M5>ffi«5t ( M-V^r^ y U-^>3 >-) 

OS (Local Oxidization of Silicon) ffi(Cj:S:7>< — 

[0 1 5 7] JggV^r. ^^#:S4S2 S<0±®±tc. Uv? 
MK$r^*tfc^. 06 5(c^i-J: ^(c, ±E3iSc^ 
"^;:^^MN8SrfflV>T*^ft:S«2 S(C*fLTK3t^S 
SrJtet-w^fcJ: ^2g^2^S«2 SCD±®±tcU'>?>^ h 
/^^^-Vl 7 b §r?F^j7fe1-So v-v^;^ 1 7 b 

U^/;:^ h^'^:^ — >-l 7 b ^-<;^:/aA'^;^^ ^ LT. 

v:^fc(it:m^^ili^«:Stg2 Sfc^;^>-aA-r 

uv^;^ h/N'i^ — VI 7 bSr^^-rSo 

[0 15 8] ifc. mm^. ^5gf$^;g2 s(7)^®± 

ic, i/-^:^ h^^^:ffiL. 06 6tc^-r.J: ±IBji 

MN 9 ^^l/NTKTfeAOill^JSi-r ^ J: «9 . 
±(£:«f$:S*R2 S(7^±E±(C. p^!?^/U««PWdS®ttS 

VI 7 c SrffMLfc^. -^(T^Uv^;^ h^'^"^ — V 1 7 c ^ 

^Jf^^-r^o -to^. i^i^;^ h^-^iJ^-Vl 7 c Srl^^-t- 
5 (0 5 6(^XS8 01)0 

[0 15 9] !5:v^T^ 06 7{c^i-J: 9t-. ^^frS^ 

)tia^2 O^rSftg^^tfe^tCjioT. ^J^f^i?^ (Xg^fk 



y-hmSl 2 ASr?i?^i-S (0 5 6(DXS8 0 2) o 

y->^^Ki/^ E^Si: LTt^fgi- 

SnMI SQn>«C0iS^Mi^@«OnS^2^^^ffi^l 1 
nt. pMI SQpfflcoffi^^^ig^cDpM^ag^ffli;^ 

1 2 Atc^titLTgSS'&e^filJi^^Lfcdas 6(^Xg8 
0 3)o ?i^o, ±tB(7)l/>^;^ h^^i$? — >1 7 a'-'l 7 d 

[0 16 0] i^Am<7>XST?. ia^S:51:i:5StRi-5:i<!:tc 

OtC^I-NANDy- h[HlKND^?F0^L?to 1217 0 

(a) f^. -tcONANDy— MllKND<Di>'V#/W|i|. 

(b) fi-^coHj^SEl. (c) \'t^(DU^T^ VW-'^m^ 

ocDm;^FS:^-r'5NANDy— MhISSNDt^^^^!)^ $n 

[0 16 1] r<7:>NAND<>*— h[Hl£§NDCOi:i h 
/J^ — yU:}o J: UWM^^ ^ — > Sr^^f 5 >^ -5 
^ — >'CD^$155pffil|§:|l|7 1 (a) . (b) 
>5o EI7 1{c:(^. (a) , (b) {Ci3{t5-=r>^:^ 

[0162] (E171 (a) fi. E170 (c) (D:=r>'>5^^ 
h xJn — c N T ^ ^7 Ji(;ite^§:t" ^ Ac i6<^)N' :^ M R 

2 lcO/^^-V*^i^LrVN^o ^7feJ^7hJi:. BUlBoi 

5o i«*^7h(cji. u^m^m^mi htm.^'^^x ■ 

yWCNT^Jg^-r^y^:^ — >^^7^^^, 1117 1 (b) ft. 
1117 0 (c) Z A-^-l '^i:)^^:r,/^±,{Z^'^^ 

So — V7 i :dSifi^l 3 A—l 3D^^;^£1-5 

— V-ir^^So Ctvb-^;^^MR2 1, MR2 2C0f^ 

[0 16 3] rtL?>-v-x^iJ^MR 2 1, MR 2 2^ 

ffll>fc:^^«:«®lHlgS3SS<^»3tXSSrll7 2-13 7 6 
(C<toT^|^-r^« /^jo, 0 7 2—1117 6 1217 0 

(c) OfiSMJdffio/^cWEHir^fcSo 

[0164] *-r. HI 7 2 tC;^'r<t ^ (d. ±M<r>X b \Z 
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S<505^®(;inMI SQn*3j:T>*pMI SQ 

tLfcg^fkvy n^-^75^^/^6iiPp^^»l^2 1 a^CVD 
jS^tCctoTitai-So ^l/^T. -ec0^r^1^^i^2 1 a 
±(C, l^i^:^ hl^$:S:ffiLfc^. ^ix(c:-v^;^iJ^MR 2 1 

5J:5?ii^>^;^ h^^^-^1 7 e ^?i^^-rSo "tcr^^^^ 

(117 3(c^-rj:5tc. mm^mm2 1 a(c3^->5^>:^ 

/l-CNT^?}^^-r5 (US 660X^8 0 4) o 
[0 1 6 5] ^^fev^-e, ui:^^^ hy<^ — :yl 7 e^m^l^ 
fz.'^. HI 7 4 (c^f J: 5 ¥^^*:S«2 Sco^ffi_h 

cojzp^'c^^gf^^l^l 3^^/^:y^y >^:^}£^(c:J:or±tlB 

m> H7 Stc^-t-J: cmjc-^;??.>^MR2 2*fflv^ 

^fi^j.^(Dm^tmti^^^^x.o t^ui:^>^ >- 1 

7 f ^?f^^i-6o -^co^, -^coi/v^;^ h-^^'^ — 1 7 f 
LT. iSf*:]^ 1 3 ^ ^ ^J^-f" 
'5::^JCj:i9. iS/^l 3 A-l"3DS:?i^^1-5 (12 5 6 
(DTMS 0 5) o ^^-i^. l/v^^ h^'^^ — V 1 7 e , 17 
ffi. ^(j^f^xKi;^^^ LTto 1117 6(c^'rJ: 5 

tc. ^mwmm.2 s(D±m±.\zmmmmm2 i bSrcv 

6COXS8 0 6, 8 0 7) o gl5p^oP«T(7:)^»t^ffl(7)XS 
[0 1 6 6] J[^±ii. 2 A;^NAND<5^- MUfi&cOff^^ 

I2]77f^. ±tS*{iir/Vl 0^fflV^Tff^^$ttyc:2A;;^ 
(7)NORInlKNR^«?"(l^.UTV^So 1117 7 (a) f^NO 
R|iIi?&NRC0v'>';j?/V'g|, (b) f;3:'?:(D{IIj^lll, (c) 

[0167]|1177 (c) (C^f 5 {-> IBilS 1 3 A 
(i. ^'V^i^^ fsTj^— /wcNT^iiCT— :^C0pM I SQ 
p<D^m^MVfmmi l p<tmmWfc:g^i!^i^rv^-5o 
IBj^l3Efi, /^CNT^3iCT-'::^C0 
pMI SQp(7)pS^^i*:^JJ^l 1 p chSMWt;!®.^^ 
tlTV^So iBi^l 3Efi. ^l^^^ h^— /l-CN 

TSraCTp;^cOnM I S Q n 00*^0 n ^^^flctWE 
1 1 n <!rmM6^{cS^^tbTU^So ^^t::. ia.«13B 
^^'^^J^ /UCNT^ili:Tf^;^(DnM I SQ 

n(DnM^^($:ffi«l 1 n ^SM6^(C^^^ixTVN-5o 

[0 16 8] rtr^J; p/^NOR^— hlHligSNRCOn VtJ' 

tCfcttS^-?^ — V(7)^g|5^ffi|l|(0— 0iJS:lll7 8 (a) . 



(22) 

(b) tC^-To 07 8 (a) . (b) {Z^^f^-^ 

/Co 

[01691 mis (a) fi. 12177 (c) (D=i:^^t^ 
h C N T S: it/NitCte^-f 5 ^*!><30-^>^ ^ MR 

6o ii^^7hfi. Stj|5iS^^N'^->^7 a tl^-^^cD 

8 (b) mv 7 (c) COiBi^l 3 A—l 3C, 13 
>^^«?"!)^LT(/>'5o iffi3fei^7 i fi. ffJlESTfe^^'^ — V7 

1^7 immi sA-i 3c, 1 3E^M}$.-r^y<i^- 

>T*fc5o V^-ftL(7)-^;?^>7MR 2 3, MR2 4^^I/n-5 

tbe>-7;^^MR2 3, MR 2 4(?Dft^;fyffifiHtf|5Lfc(7) 

(a) . (b) tc4stt5-^:^i>(02S:;^cDfigBi#25S:J>;6^ 

[01701 r(7>J: 5t;i-^;^^MR 2 1, MR22*yb 
f*-^>^i5^MR 2 3, MR 2 4(^)V^-rtb7i^^iltR-r'5r 
T?, NAND<>*— hlUKS/ct^NOR^J^— MHlS&cD^/^-f 
ix>e>^«rJi^^-r5wir;eiS-et^o '^:^i5^MR2 1, 2 2* 
rci^-^>^i^MR2 3, MR2 4f^. -^tD* *^ LT^oV^ 
T]iil:ffiV^5i'^tTt►^V^L. r(D'^;:^>:7MR 2 1 , 2 2 

>^i5';^*ffiV^T-^:^:^MR 2 3, MR24^f^^Lrt 

m^Tif^:Ltib^x^^<Dx\ ^mi^Mm^mmm(D=i 
<>A±m(D^^mi^mm^^mmxhox-h=^::^ hi&m^ 

i^FJiM<D^^m\B\mzit^ZXmt^'\t^(DX\y'i^y^ h-^^ 

^i:m\f^xmi^-t^:^ti,zxy) . ^^mi^Mm\B}^mm(D 
K^m-th z t:d^x^ ^(Dx\ ^mwmm\B\mmm:(o± 
[01711 (mmcomm i o) ^mmcommAztii^^x 

fl* ^•J;t(^-^^i>ROMSr^1-5^^fls:*fl||HlK^®co 

So 



4f§B2 002- 1.1 8049 
[01721 R OMJl. p< ^ y -fe/Ud^ 1 o(7)M I 

<{&<7)ROM (0!lx.tfE E PROM (Electric Erasable 

Programmable Read Only Memory) ) {Cit^XMK ^J:Z . 

[0 17 31 "tzx. ^mmcommjz^i^^xi'i. #aco 

—^'f—^(D>^<^ — >i:±tEm'^(D^^:^1Sr^m\^^xm^ 

^tzmMxm'^(D'^y^^\zW^^:tXs ^:^^ROMi: 
[0 1 7 41 07 9Ji. -^^^ROM^m-r^-^^ ^> 

LT^^So B 7 9 <DStttitt6(75?i?^xe 9 0 0 . 
JI^^XS9 0 1. hS^^?i^^X@9 0 2. y-^ . 

K l-^ >-fflC0^3gf$:ti:ttcOff$^xa 903. :n>>$^^h 

/i-ff^^xm 9 0 5. mi mim(Dmf&i:u 9 o e . 

|g 1 (7)>^/w-7jv-/K^^^xS 9 0 7. ^2 SiE;»co?i^ 
^Xg 9 0 8. H 2 (7):^/i~/t;— 7K7)^^^Xg 9 0 9 
<tr/^3jliaiS9 1 0Tflii^(7)-r;:^^^fflV^5p -^L 
T. 05 9COROM(75J|^^X@9 0 4t?fi. 3:E^>±tf(C: 
mi>XUi>:^h'^::^i^^m\^\ &miz^LXjMn(0'^:^ 
:^^ffll/^5o ViT/N-^y K(7)?i?^X^9 1 If*. 

il ^ (t:) ;^ ^ ^ V > r ?F^iS;i- -5 S-a^ ^ ^!|^ L T V ^ 5 

0^J;tfi:7^ :y :^^^^y (EEPRO 
M • Electric Erasable Programmable Read Only Memor 
y) tc:J:6FPGA (Field Programmable Gate Arra 
y) . h^:^ii^\zX^'^:^^ROM. iiSc^-^^ 

<^\zx^'^^i:^ROMm<DXo^j:?i^^-^mM\^x^ 
m^iRm. t(D^=.^^(D^^^hm&\z}t\::xm:& 

[0 17 51 z.(DXotj:^mm(omm\zxirm. -^^^^^ 
R oM^^'r^^mi^mmm^mm<Dm^mm^i^m\z 

^ ROM^:^-r^^mw^^m^^M(om^mi:i^m\z 

iS^T-tSo Lyh;dSoT. Sa^;^-;<7j^. ^>fl:^j^cr)-^ 
;^^iJ^ROMS::ff-rS^«f*:«aiHl^SM^ig:^;^ VX^ 

[0 17 61 SB Of^. ROM(D^—:^'f — ^ i: 

*Lr:fo'9. (a) ^ y ir ;Uffii|E(0 T h 

(b) \^^(Dm^m. (c) (a) €OA-Am(D 
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V a A ^ D ^ ^ A :Sr^(D ^ R O M fC® ffi $ ix ^ - 

>aA^n^^ A;^^O^r-etNANDMcO'^>^^RO 

[0 1 7 71 7^— :^^DLfi. h/i^— yWCNT 

SriiCTnS^^fr®^! 1 n mmfi^JtCg^Jgg^ttT 

tLTV^-5o 't'-^/^I 2 B !7— Ki^WL ^ CO 3^.-^5561 
C0 1oC0nM0SQn[Cj:or 1 0(D;^ ^ y iryl^jd^Jg^ 

$tLTv>^, ::<?5-f ;^^>aA:/D^5^^i^::^^c^)ROM-c 

f^. ir/l-^lt^i-^ nM I S QnCD^-^'^./Wii^S 

tC^*e^^^Ai-^7J)^S;0^T% nM I S Q n(DL#VMit 

L?^^V^S«^CiSV^) b#U^^lmJE<^)^£V^^^:/ (17 

ft«(Z) "0" , "1" tC^JS^-li-TVN^o rco-<-^^ 

[0 17 8] :^(D^—:^v^—i^^^mt LT. J^TSffi 

l'-EI8 3(CJ: "9tftig-rSo 1118 1-1118 3 <?5# 

llltcioV>T. (a) {^mmLrz'^:^^<DM9\B\S&y<^ — 

i^mm^i^n^m^^mm. (b) ar^—^^m^^^'^m 

r»?h^ffilll. (c) J^t"— i5^St3ii^XS»#0|lI8 0 

So 

10 17 9] 1118 1 Tfi. (a) (c:;^-r'^;^i5^M 

R2 5Srffll^T. t'— ^J'-^— >^ Ji(z (b) (C^-t-gBP/-? 

^ — V2 2A^?fML. (c) {ZTj^-tX ^{Z^ m\:\y<^ 

TV^5o wCO-^;^i^MR 2 5fi. m^i^i^^^ h-^ X* 
^(7)S^JK7 j fi. tulBiffi^/N"^ — >7 a <!r|B]— 

Uv^:^ hy<^ — lyl 7 z<D^U^<^ — l^2 2 A^rff^^i" 

1 7 gSr^JNe^aA'^;^:J^i: LT. lO(?:>nMISQn 

5o ^c^ib\ y^— i57S#3Z^;^o/c«)0^^it^aAX^(l. 
'i^-hm®12B !7-mWL) cOfl^i^KX 

v>fiISrS< L?tv>:^'g'(i. ^J;ttf5^^'>^^2SA-rtL«S 
V^t, nM I SQnCOL#V^>fS^ffi:< L/ciU^ii'&Ji. 0ij 
;ttf y V^fcflt^^^Amt^Av^ 



10 18 0] i^t::. [118 2T*i. (a) ic^i-r^^iJ^M 
R2 6S:^V^T. 7^-t^-<-;^±fc (b) \Z7T^'i'WiUy< 
^->22B, 22C^Ji^^L. (c) {C^i-J:5fc. 
§BP>'^-i$?->2 2 B, 2 2C;6>ib^ai-S^^»S«2 
St;i^*6ifeS:-f ;^->'aA-rsC<i:{ci;i9. 
5itP®-&S:«a):^LTV^-5o w<0'^;^>5^MR 2 6 J*. mifB 
Uv?>^ h-^;^>>T*fc5o 2l)t]3^7 j co-^(l^^$tLT 
¥ffiEg:^ff^t*^cD2l@(7)^]gia/-^i$' — >4 k, 4m;dSBBP 
SttTV^Sp rcD3tSia>''^'^5' — V4 k, 4mfi. i7icyN 
2W_b<7:>Uv^>^ — ^^1 7 h(^>2fB<?DBlP^^^ — 

2 2B, 2 2C^ff^^-f ^/^^^-^(Ir/^oTl/^So ^ C 
Tfi. i^v^^ — ^1 7 h^^^M^&aA-^;^^ ^ L 
T^ 2oOnM I SQnCO^-^^yUfiJSEJCT'— i?S#3ii 

[0181] ^^{c. 08 3r-f:i. (a) {;i^i-^;^>^M 
R2 7$:>SVNT. y^— ^^-;^_h:{c (b) (C^'TSBp^'^ 
i5^-:x2 2DSr^^L. (c) {c:;^-r<t 5 t-. 
— 1^2 2T^t^h^m^^^m^&m2 S\z^n^^^:t 

TV^^^ w(^>^;^i5^MR 2 7fi. ftulBl^i^;^ 

fct). ^M%m7 j ffl5«^l^^^tLT3tSil§^^^->'4 

^^2WJ:co^'v^;^ h-'^'i?'— :/i 7 i (Dmu^<^ — :y2 2 

MI SQn(7)^-^^>/Wffi^}::-z'— ^S#]i^^ffi<?^^)^fte/ 
Sra^A-r-So l^i/;^ h^''?^ — >^1 7 g--l 7 i 

[0 18 2] ^(DX.ot^:^%m(Dmm\zX.fh\^. -<—:^ 

v^;^ h-^;^^ <Jr-t-5^ ii^cj: «9> ^p"paco^;:^>5^ ROM 

r-t7to #^iaa(75'r>^i5^ROMOTAT?r;k:i|iItc 

?!>^T*t> *fc:. Xg»:fo^J:U?^5|sf#^TtfSr 
ht^X^fz(OX^ ^iiSfei^T'fooTt-^:^^ ROM5:^ 

[0183] mm(owm 1 1 ) *^^£c^J^^ffi^c^ov^T 

[0184] ^«ft:*WlHlSS^fio^fi:(7)^^^^»^-e 
fi> <?!);tfJF I B (Focused Ion Beam) S:ffifflLTV> 
So L;5^L. F I BJi. #®{c:j!jpx-etStO<7>, f^|g 

^^jM^xfiBiass: x^fat^ h-mmmz.miE^'^ o tz 
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[0 18 5] ^r-e, :^mm<Dmm{c^\f^xn. mm<n 

mm) ^=ffo/t9-r5J:5l:iLfc<, ^^^{^J;^). F 

[0186] mm^iE<r>M:W^mt:m 8 4 

1118 4 (a) li'>3:^Nj;(ct5tt5{*lHlj<^iS^XiJr_>- 
Sr0!J^L. (b) tt!?^/^±^ztJ^t5^glEmcOia^/^^5' 
— >4:F!l^LTV^5„ fiS^fl. TJlcOiaift2 3 A, 2 3 

4 A, 24B1, 24B2, 24C1. 24C2(4. ft 

8 4Jc:t, (a) . (b) }c:jo(t^iS^05^:^(DfirBg| 

[0 18 7] r(0<t 9nciailS/'^°^-V?r?^^-r5<0(cffl 
\f^tL-^::^i^ %:ms 5\z.7r^-to 1^8 5 (a) co-tr^^^MR 
2 8«I118 4 (a) roia^^^•^ — VSr?g^i-^<^^cffiV^ 

^ixSS-g-tfcS, 1118 5 (b) <D-^;^^MR 2 9(illl 
8 4 (b) rogaift^^^ — :^S:?^^^£-r5(^>^CfflV^fcN';;^:?• 

[0188] mm(Dmm i 2 ) ^ussroji^'i^jcijv^T 

[0189] g| 8 6 tt, -^rcOogti, (Kf^^^. ffffi, ^? 
*f*J<fcO!7^— ^'i^iE*?) S:CS|^LTl/^-5o rCLT-f*, mi 
|E-^/Uf^5=-s'7°-v;:^^S:fflV\ 4 o^pS^-'S- 1 o y h^f^ 

h'y'<y^^i\tz^mzm<5\'^X. -r/u^f^ y 7'-^^ ^ Ji 
[0 19 0] :Z(Diio\Z-r^:LtX\ m^Wij^+tcT^ttSo 



<r>tL}i><r>^^i^<r>^<^—i^^^\zn\^x. WiMk-fiUi^'^ 

[0 19 1] U±.. *ISW«t^J:oT;fc$ttfc|g?gSr|l 

'^C V ^3Effl-T?a>sr ^M^tB-e $> S r t fi V ^ 5 * T' t V ^, 
[0 19 2] 0lJ;tfiSafEI^Jifi<DJgffiJc*JV>TW:, IBI^Sr 

PS^ ^ -5 1> CD T' (* < . «»J ;t ^^l^ic Ji^^ $ ttfcit 

V ^*:>»^) -5 ^v/-^ VfeS fefiy'a. TyU^-^ v- Vjfetc J; o T 

[0 19 3] ^yt, HuiaHiScOJ^ffifCJSI/^Tf*. ^j^^ft: 

O I (Silicon On Insulator) S^K, ^'^W^^^±.<>Z:r. 

[0 19 4] ^g-a-^^^jt'^ffll/^fcS^^ikStC^L 
[0 19 5] U±<Dm^X\,t±t LT*^§^*(cJ;or 

[0 19 6] 

(l).*^l^(cJ:tL{i. ^#ft:««0SS^K(DMjtXgfc: 
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fzy:th'^^^<D—m<D^^mm: (b) (a) c^A- 

me] (a) ^l^^»«aIpIg&^a(^Mi^xmT«v^ 

tcy:th-r:^^(D~m(D^^mm. (b) (a) OA- 

m?] (a) f;i^»^^:««[HIiSSSS(^5SJgxsr-ffiv^ 

/c:7;:i- h^;^>^ (7) ->B«JC0¥D&ig. (b) (a) (DA- 
A||(^Kff®iaT^fo5o 

[08 1 (a) i^^^mi^mm\3}^mm:(Dmm:2:uxm\^- 

fcy:i-h'^^i^(D—m(OW-^m. (b) (a) 60A- 
A/^cDg^ffi|g|T*$>5o 

[091 (a) i^^^mi^mm^mmw:(Dmm:iiuxm\^^ 

tz:7:t h'^:^^<D—m(OW'mm. (b) (a) (OA- 

[0101 (a) - (d) {^m'^O)'^^ h^^^<Dmm: 

[0111 ( a ) ^t^mi^mmm^mm<Dm^:r.uxm 
\^^rzy^h-^:^^(D—m(Dw^mm. (b) a (a) (dw 
^wfmm. (c) (b) (Dmmmxhox (a) c^n 

[0121 (a) i-x^m^^mm^Bi^mmcDmmiinxm 
\^^fcy:th^y^^(D~m(D^^mm. (b) (a) (da 
-Am<Dmmm. (c) (b) (D^utitxm^m. 

(d) f^«3tfl^<7)^Sff^^!j-cfeor (b) (Dm^ii::^m^ 

[0131 (a) J1^3^f^*a[HlS&^g<7)®i5tXSTffi 
^'^tcy:th-^y^i:7(D-'m<DW-^m. (b) (a) COA 

-AB(ommmxh^o 

[0141 ( a ) Ji*^«s:«®[HlK^BO®3tX5S-Cffl 
i/^^c:7;*- h-^;;^^co— ^i|OiFB0, (b) (a) COA 
-A^(^»fB0T*>6o 

[01 51 (a) fi0i 2(7:^:7 h'^^^(Dmmj:m'^ 

i^¥ffi0. (b) (a) (DA-Am(Dmmmxh^o 

(0161 (a) l-^mi 5l,zm<mi 2(Dy:t h-^:^^ 
<^Sa2tXS'^O^E0. (b) *i (a) <DA-Am(Dm 
ffi0T-fc5p 

[0171 (a) {tmi 6\zm<mi 2(Oy:t h-r:^^ 

(Dm^:>^T.m^<DW'mm. (b) n (a) (OA-Amcowi 



[0181 (a) Ii01 7(C^< 01 2(Dy:t h-^y^i^ 

(ommiim^(DW'mm. (b) \^ (a) (DA-Am<Dm 

[019] (a) itmi 8\zm<mi 2<Dy:t h-^::^^ 
(Om^JlU^ (DW-^m. (b) H (a) (DA-Am(Dm 

[02 01 (a) 2(D>^jt h-^^i^cDnm^^jim 
^(D^mrn. (b) it. (a) (OA-ABcommmxh 

[0211 (a) \tm2 0iZ^<mi2<D:7^h'7:^i^^ 
(DWMi^j:m^(DW'mm. (b) ft (a) <DA~Am(0 

mmmxh^o 

[02 21 (a) {10 2 ltCgg<01 2C0>';^ h-^^iJr 
OSffi3tXe<t»<7)5IZE|i|^ (b) (1 (a) <DA-Amo:> 

(02 31 ( a ) fi^^ff«a(elS&^g(7)MiitxmTffl 
V^fcl:7^ h'^::^>5^<7)— BTilco^PffiBI, (b) \t (a) (T^A 
-A^ftfT^KfSST'fc'So 

(0241 ( a ) \t^mwmm^mmmi<Dm^TMxm 

\^^fz'7:^ Y^:^^(D—m(OW''&m. (b) \t (a) COA 
-Ai|S(^»fB0-e*So 

[02 51 ( a ) \t^m^mmm^^^m(om^TMxm 

\^^fzy^V^>^^(D—m(7:>W-^m. (b) fl (a) (DA 
-Ai»(7)»rffi0T*feSo 

(02 6 1 (a) \tm2 Z<D:7^ V'^::^^(Dm^TM^ 

(DW-'^m. (b) fi (a) (nA-Am.(Dm'&mx^^o 

(02 71 (a) fl0 2 6(C^< 0 2 3(^:7;^- h'^;:^:^:^ 
<Dmm,'TM^(DW'^m. (b) \t (a) (^A-A;%OSff 
DS0T-fe5o 

(02 8 1 (a) \tm2 3(Dyi^ h^>^^(DnW^lLm 
^(DW-^m. (b) \t (a) COA-A^(D8ffc&0T*fc 

So 

[02 91 (a) \tm2B\z.m<m2 3(Dy:i-V'^::^^ 
(D^mmTM^(0^mm. (b) fl (a) <DA-Am<0 
8^f®0T*fo5o 

[0301 (a) Ji0 2 9(Cj^< 0 2 3C0^;*- h-^>^i5^ 
c^^M3txmi^<^¥ffi0. (b) (a) (DA-Am<D 

(0311 ( a ) fl^«ft:«a[H]{&&^M(08aitxaT*ffl 
V^fc:7;^- 0iJ<D5pgg|^ *(b) Jl (a) <^A 

-Am(Dmmmxh^o 

[03 21 ( a ) tl^^^«®lHl^^BC0j^itXgT*ffl 
^/^fc>';^ h-e;:^>:^co— (b) \t (a) (DA 
~Aia(?D»Tdi0-e*>So 

[03 31 ( a ) \t^M^mmm^mm(Dm^TMxm 

V^fc:7^ h-^;^^(7)— «^!|CD5pg|g]^ (b) (a) COA 
-A,^(7)»r®0T-foSo 

[0341 ( a ) \t^m^mmmnmmi(omkTMxm 

\^^t:iy^V'^::^^(0—m(Dm'&^Wmm. (b) (a) 
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mi^'>=^^^<os^W'mm. (c) (a) (o-p^rv^y^ 

(d) \X (c) <D^1k(Oyi!tV-^7s^'X:^^^fp:iL^>.±, 

[HI 3 5 ] ( a ) f^^^f^^aiHlg&SScOMatXSTffl 
VNfc:7^ h'^jT.^cT^—^rilO^SIgl. (b) (i (a) COA 

[133 6] (a) nm'3»\<Dyi!rV^:^^(n>m^'TM^ 
(DW-W^. (b) \^ (a) OA-A;||(0^®|ilr*fc-5o 

[037] (a) \tm'^^\z.m<m^\(oyi!rV'^y.^ 
<om^'TM^(oW'mm. (b) (a) (OK-Kmi<ow 

[133 8] (a) \±m'3>2(ny^Y'^':^^<T:>w-^'TM^ 
co^ffiia. (b) \^ (a) <7)A-A||cOKFr®ElT*fc^, 

[133 91 (a) \miZ^<oy:^Y^:^i7(om^'TM^ 
(OW-X^m. (b) (a) OA-Ai^(^ftff®l3T-fc'5o 

[1114 0 1 (a) f^[g]3 9(wfc< h-^;^>>coia3gX 
gif3(7)5|Z^g|^ (b) (a) cOA-Ai^co»rffiia-efc 

So 

[I1I4 1] (a) nm2.\<DyitV^y^^(D^m^'XM. 

^(hW-Wm. (b) (a) OA-A«|C08ffffi|llT*fc 

[13421 (a) nmA\\cm<WiZ\(oyis'V'^y^^ 

(0^m^'TM^^(r>^mm. (b) (a) COA-A^O 

[(34 3] (a) nMAQ.\zM<W^\<Oyi^V^:^^ 
c0S®!^xa^(7)5pE|g^ (b) (a) (DK-PM<n 

[134 5] 13 4 4(^)3^(7)-^;^ i^^^rfflVNyt^^i^m^lHl 

ss^B<^Mig mm xs<7)3iegi3r*fe6o 

[134 6] 13 4 4<Dm^ilSagffitlj^^:S^ffi^ffiv^fc* 
[134 7] 13 4 4<^Uv^;^ h•T;:^>7S^fflV^)^c^^^$:fta 

[HiKsgM<^®i3g {mm xsotftie0-efe-5o 

[134 8] *:^?^C0fdl(?)|l5£o?i^^r*fcS^^(*:*5ffi|Hl 

[134 91 *5l?a<r)fa(7)||}S(^Ji^}^T-foS^^^fls:«5M[Hl 
?&§5?Bc7)®i3gXS(D >^ D - 13 T 5 o 

[13 5 0] (a) fll34 9<D^^«w^«|HlgS^g(D»ijt 
XS43(c:fflv>/J:Uv?;^ h-^;^:5^(^|ft?gi3, (b) 

[135 1] (a) f^*%P^#Jb;i5^?=]-L7t-^;^>:^<7)K{^ 

^vv<j:>mnm. (b) (c) (a) T*fflv^yt 



[135 2] (a) fi*5ll^(?><tfe(7)|IS£(^Ji?ffiT-fe-5^^ 

Ift§gi3. (b) ^^XI (c) (a) T*fflV^/c:-r>^i^(7> 
— 0iJtOtftP^I3T*fc'5o 
[135 31 (a) «*:^?gofi&C0||J6(D?K^-Cfe-5*^ 

f^Aa(E]s&igg(7)^f^xg(7)gi?gi3. (b) ^^xy^ 
(c) (a) ^m^^tz,^y^^(n~m(n>mmm-r:^^^ 

[135 4] *«?g60flfe£O^ig<p?i^^rfcS^^^2t:^aiHl 

sS^gcoS5j2gxs<Dttt0j -So 
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